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ABSTRACT 


The North Saskatchewan River was impounded (August 1972) near its 
sources, by the Bighorn Dam. The aquatic fauna (primarily the fish) of 
the reservoir (Abraham Lake) and its tributaries was studied from 1972 
to 1974. 

Abraham Lake is populated by 11 fish species: 4 salmonids, 3 
catostomids, 2 cyprinids, 1 coregonid and 1 cottid. It may also be 
colonized by another salmonid that presently occurs in the headwaters. 
One species of catostomid is very rare and may be extirpated by 
hybridization. 

Colonization of the upper North Saskatchewan system, after the 
Pleistocene epoch, was incomplete. The basin is the most naturally 
depauperate of Alberta's major watersheds. Several of the large 
tributaries (Ram River, Mistaya River) and many of the minor ones have 
no native fish. 

The absence of certain invertebrate forms and several species of 
fish in the study area (which are native to adjacent areas) can be 
explained by such factors as post-Pleistocene (thermal) isolation, high 
water velocities or dam construction. The failure of brown trout (S. 
trutta) introductions is probably related to low water temperatures 
during the spawning season. 

The study provided data on a previously undescribed fish hybrid 
and noted the presence of several other hybrids. These forms pre-date 
the flooding of the reservoir and are not referable to recent 
environmental disturbances. 
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Prior to the creation of the reservoir there was very little 
habitat in which fish could overwinter. Although Abraham Lake will be 
extremely oligotrophic, it does provide a wintering area. It seems 
probable that there will be an increase in the system's fish biomass and 


in the maximum size attained by individuals. 
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INTRODUCTION 


This study was a pre-impoundment and early impoundment survey of 
a hydroelectric reservoir, Abraham Lake, located on the North 
Saskatchewan River approximately 230 km (145 mi) southwest of Edmonton, 
Alberta. Flooding of the reservoir began on 8 August 19/72, with the 
closure of the Bishorn Dam 452° 16" Ne 116 229" WW). 

The purpose of the project was to study the life histories and 
distributions of the fish species above the damsite. The population of 
the reservoir, at impoundment, was to be evaluated. This thesis and a 
separately submitted summary report will provide the Alberta Government 
with background information for use in the management of the reservoir. 

The heavy demand for aquatic recreation areas is placing a strain 
on some natural lakes in Alberta and is increasing public awareness of 
artificial lakes. Detailed biological studies on other Alberta 
reservoirs will be required to obtain the maximum possible benefits 
from them. It seems unlikely that the public's interest, in restricting 
or reducing adverse ecological and environmental changes, will abate. 

Field work, confined largely to the fishes, was undertaken from 
8 June to 23 November 1972, on 8 March 1973, from 8 May to 30 October 
1973 and on 15 April and 11°May 1974. 

The collected material is in the Museum of the Department of 


Zoology, The University of Alberta, Edmonton, Alberta. 
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DESCRIPTION OF THE STUDY AREA 


LOCATION 


The study area (Figure 1) is the drainage basin of Abraham Lake 
(Figure 2) in west-central Alberta. Access to the region is by 


Highways 11 from Red Deer and 93, the Banff-Jasper Highway (Figure 3). 


GEOGRAPHY 


Land 
The physiography of the study area is rugged mountains, with many 
of the peaks over 3000 m (9841 ft) above sea level; Mts. Athabasca 
(3491 m/11452 ft) and Forbes (3628 m/11902 ft) are among the more 
outstanding peaks in the district. The region was extensively glaciated 
during the Pleistocene epoch and contains a wide variety of glacial 
landforms (McPherson 1970). With a few minor exceptions, such 
as the Kootenay Plains, the soil is shallow and rocky (Pettapiece 1971). 
The steep slopes (Figure 4) combined with the short but intense 
melting period makes the watercourses subject to flash floods. Much of 
the North Saskatchewan River valley consists of glacial debris, reworked 
by the river and its tributaries into a complex of fans, side channels 


and temporary flood canals. 


Rivers and Lakes 
The North Saskatchewan River starts as meltwater from the 


Saskatchewan Glacier, a tongue of the Columbia Icefield, on the east 
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slope of the Rocky Mountains (52° 08' N, 117° 12' W). The present 
terminus of the glacier is at an elevation of 1950 m (6400 ft). The 
major tributaries to the North Saskatchewan, within the study area, are 
aim etactale in torigin ; 

At its full supply level (f.s.1.) Abraham Lake (Figure 5) will 
have a surface area of 5550 ha (13700 a) and a total drainage basin of 
approximately 3700 km* (1430 mi2). Since the "lake" is a hydroelectric 
reservoir it will be subject to fluctuations in water level, both daily 
and seasonally. Present plans indicate that the surface level will 


vary from 1282 m#(4206 ft) to 1321:m (4335 ft). 


VEGETATION 


Aquatic 


The fluctuating nature of the North Saskatchewan River precludes 
any large area of rooted aquatic plants. The large annual drawdown of 
Abraham Lake (39 m/129 ft) should prevent any littoral zone with rooted 
aquatics being established in the reservoir itself. However, springs 
and sloughs within the drainage basin have rooted aquatic plants; it is 
not the lack of a seed source but rather the lack of suitable habitat 
that has prevented and will subsequently prevent rooted aquatic plants 
from being widely distributed in the area. 

It would appear that the silty glacial water will prevent the 


reservoir from having a significant phytoplankton population. 


Terrestrial 
The reservoir area was cleared of all standing timber 


(Photographic Plate 1) and when the flooding commenced some of the second 
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growth (Populus spp.) had reached a height of 3 m (10 ft). However, 

much of the land flooded was covered in a mixture of grass, herbs and low 
shrubs of less than 1 m (3 ft) in height. This vegetation will not 
survive the flooding and will rapidly erode or decompose. 

The tree cover of the study area is a montane boreal forest. 

Rowe (1972) delineates the area as subalpine (S A.1) and upper foothills 
(B.19c) components of the boreal forest. However, the forest cover is 
not uniform and lower areas have patches of grassland and superficially 
resemble the aspen parkland zone. 

Only a limited degree of commercial logging has been carried out 
in the basin; the operation failed, due largely to high transportation 
costs and the low quality of the timber (R. Dubak pers. comm.). It 
seems doubtful that any logging operations will be attempted in the study 
area in the future (R. Dubak pers. com.). 

Timberline is normally between 2000 and 2300 m (6600-7500 ft), 
depending on local factors (slope, etc.). The area above timberline is 
largely alpine tundra and bare rocks; about 1% of the total drainage basin 


ts glacier ice (Henoeh) 1971). 


PHYSICAL AND CHEMICAL 


Climate 

The climate of the area is a severe mid-continental type. Winter 
is cold and long while the transition to or from a summer is rapid. No 
month is sure to be frost free and the area is subject to sudden 
outbreaks of cold weather in summer and warm weather (chinooks) in 


winter. The closest long-term weather station is at Nordegg (Appendix I), 


{sabvod davrodsanesnob)s ot orl yhusa oda 20 ravos SKN Sit 
elfitsoe? xsqqu baw (L.A 2) onkyladis ws hers ads eatiantiab. (2080) sod | 
, al aevoo daotod ef) ynavewoH . Sporn) Lsexod o1f9 do asrsmoymios (oh, 
yifatotiseque bas brbivenry to veriodoq svad sagt soyol bas evoitow tow 
a ones baa bhieg asqes oft slimdaes 

a suo betres2 wees and gniyzol (aiorsamos to so1gab bedieli e vind 
seolinkiiiakiets faid oF ylegral out bette polsasaqe wis inteasd ods of 

: 31. Gommoc .exeG audit .5) sodaba ad3 40 yatlaup wol of3 bas aac 
vbuse od a) fetamesie 5! Iitw se baas antgnol yua Jada Ivisdoob amase 

: (moe “aie sedutl .3) amsu% oft ok oars > 
; (at O02T 0049) «@ OORS bre NOOSE roowasd vilamron at aybiedatt 

- at sabixedmts svods soun sd¥ (949 aD Biota? tssol ro anubaab 
| thaad toads {atea sf Yo KL auods + #x507 ia bie exbaus onbgie yhsgand 
A CIOL: dorama’ aad winely us 
7 


which is considered to be somewhat more humid, and warmer than the study 
area. In any event, the mountain topography causes intense localization 
of the weather patterns and no station would be definitive for the area. 
The Kootenay Plains are noted for being an arid patch (precipitation of 

about 20 cm per year) of only a few square kilometers, which are 


surrounded by areas of heavier precipitation (Pettapiece 1971). 


Breakup and Freezeup 


Since Abraham Lake is such a new body of water and has not yet 
been filled, no averages are available. In 1972, it was reported 
(A. Kobza pers. comm.) to have frozen over on the night of 6 December 
1972. Breakup occurred about 7 May 1973. If these dates prove to be 
reasonably typical,* the reservoir will have an ice cover period of about 
150 days. However, the mountains are generally areas of considerable 
groundwater movement and many of the rivers and creeks in the watershed 
remain open throughout the winter. Thus patches of open water and a 
variable breakup pattern may be expected. Several large springs have 
been flooded over and these will contribute to a sporadic breakup 


regime. 


Water Temperatures 


Abraham Lake is fed by rivers and streams that originate from 
glaciers and snowfields, and the water is cold. The maximum surface 


water temperature observed for the main body was 17 C. A few of the 


*Freezeup: 29 November 1973 (J. Reid pers. comm.). 


Breakup: Gradual 2-6 May 1974 (J. Reid pers. comm.). 
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sheltered bays reach 20-21 C after several days with air temperatures 
in the 25-27 C range. 

No data are available on the reservoir's winter thermal regime. 
Stream conditions in the area varied widely, some formed anchor ice in 
late October and were completely frozen by mid-November, while others 


remained open and running all winter. 


Water Chemistry 


The area is alkaline and pH readings normally range between 8.0 


and 8.3. Results from the water analyzed are provided in Appendix II. 


Water Color 

No discussion of the system would be complete without commenting 
on the color of the water. The rock flour from the glaciers gives 
Abraham Lake a light putty or pasty grey-green color by mid-June. This 
color remains until mid-August when gradual clearing begins; by mid- 
October the water is quite blue and clearing continues until freezeup. 
When the ice breaks up in spring, the water is extremely blue and 
gradually turns through green to grey. The suspended material that 
provides the coloring also affects the clarity as shown by the Secchi 
values (Table 1). Ford (1971:252) considers the waters being fed by the 
Saskatchewan glacier to be "as turbid as any seen in the Rocky 


Mountains." 
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PAST STUDIES 


HISTORICAL DATA 


David Thompson was the first literate man to enter the study area 
(1801) but he and other early explorers (Appendix III) left no known 
notes on the fishes of the area. 

Some of the earliest comments an fish in.the study area are 
those in the Tom Wilson papers (1916, see Appendix III). From this 
material it can be inferred that no fish occurred in the upper Mistaya 
system and that fishing in the North Saskatchewan River was poor. Other 
scattered notes occur from then on to the present, mostly dealing with 


sport fish, or commenting on the (apparent) absence of fish. 


BIOLOGICAL DATA 


Limited investigations have been carried out in the study area in 
previous years. Much of it is in the form of unpublished notes (J. C. 
Ward pers. comm.) and only the limited work of Miller and Paetz (1953) 
is published. 

A search of the historical literature yielded some information on 
sport fishing during the 1880-1920 period. Discussions and correspondence 
with various “old-timers" of the area provided some interesting and 
useful notes concerning the past distributions of the area's fishes. 


This material will be quoted where pertinent and will not be repeated 


here. 
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PLEISTOCENE EVENTS 


Pleistocene and post-Pleistocene glaciation and deglaciation is 
not a primary part of this thesis, but a few remarks regarding 
deglaciation of the area are worthwhile. An understanding of the 
sequence of post-glacial events aids in the understanding of the aquatic 
fauna in the system, and partially explains its relatively impoverished 
nature. 

Reeves (1973) noted that southern Alberta was probably ice free 
by about 15000 B.P., and discussed the nature of the contact between 
the Cordilleran and Laurentide ice sheets. St. Onge (1972) provided 
data on the glacial lakes that formed along the retreating (melting) ice 
front and made connections between river systems that are now separate. 
McPherson (1970) provides information on the glacial history of part of 
the study area, the nature and probable timing of its deglaciation. 

Although some parts of the region were unglaciated and while 
glaciation may not have been uniform (in time) at all points, it seems 
probable that there were no refugia that would have supported an 
aquatic fauna through the Wisconsin epoch. Nimmo (1971) shows similar 
data and establishes that the bulk of the tricopteran fauna is of south- 
ern origin. 

The pattern of deglaciation in the main valley is outlined by 
McPherson (1970). Aspects of the surficial geology of the tributary 
streams suggest that the smaller side valleys may have been ice free even 


earlier. Many of these tributaries have waterfalls, or enter a bedrock 
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canyon, a short distance above their junction with the main river (Figure 
2). These are the characteristics of "hanging tributary valleys" (Flint 
1971:130) and it can be inferred that ice action and downcutting 

occurred later in the main valley. More detailed geological work is 
required to confirm or refute this hypothesis, but the fact remains that 
many of the tributary streams have no known native fish populations in 
their upper reaches (Tebby 1974a). That they are capable of supporting 
fish is shown by the success of introductions. This information suggests 
that access from the main valley to the upper parts of the tributaries 
has not been possible from the time of deglaciation. 

The geological and geographical data therefore indicate that no 
direct surface water exchange has occurred between the upper North 
Saskatchewan and adjoining major systems (Athabasca, Bow, Columbia) 
within the mountains. Minor changes in the drainage pattern of 
tributary streams within the North Saskatchewan system appear to have 
taken place, probably quite recently. Aspects of the structure of 
Malma Creek indicate that part of its upper reaches were "captured" from 
the North Ram River system. However, the North Ram system has no native 
fish, the present cutthroat trout (Salmo clarkt) stock results from 
1955 introductions (Paetz and Nelson 1970). An exchange or connection 
between Shunda Creek and Goldeye Lake (near Nordegg) apparently has 
occurred and this has enabled some cyprinids and brook stickleback 
(Culaea tneonstans) to reach parts of the main river immediately 
downstream of the study area. Both the North Ram River and Shunda 
Creek are tributaries of the North Saskatchewan, entering it just 


outside of the foothills. 
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Thus, insofar as surface water movements are concerned, the fish 
fauna of the North Saskatchewan River has been derived from the post- 
glacial connections between the river systems in areas east of the 
mountains. Subterranean connections between the various systems (within 
the mountains) are possible as the area is noted for its karst topography 
(Ford 1971). However, it seems unlikely that this has been a method of 


fish transfer. 
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MATERIALS AND METHODS 


Water and air temperatures were taken with a Bistabil-Eterna 
thermometer (Cat. No. 8385 01). Water samples were frozen and analyzed 
in the water laboratory of the Department of Zoology, University of 
Alberta (details later). Light penetration readings were made with a 
20 cm secchi disk. 

All measurements were taken in metric units or converted to 
metric units. All existing land survey data (maps) are in the English 
system and this has not been converted except when specific points are 
mentioned. 

Fish were weighed on a variety of scales and balances, all of 
which had been checked for accuracy by the use of test weights. All 
fish lengths are fork lengths. 

Plankton samples were obtained by use of Wisconsin-type plankton 
net of No. 25 mesh. Samples were preserved in 70% ethyl alcohol. 

Bottom sampling with an Ekman dredge was attempted but failed to 
yield any suitable material (details later). 

Multistrand nylon gill nets (John Leckie Ltd. "Tanglefin") were 
used in the quantitative sampling of the reservoir (details later). 

Non-quantitative samples were taken by a variety of methods, 
primarily seines, dipnets and rotenone. 

Fish were aged by the scale method, using either a Bausch and 


Lomb Tri-Simplex Microprojector or a microscope. 
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AQUATIC INVERTEBRATES 


Invertebrates were not examined in any detail for this 
thesis. However, some knowledge of the deficiencies of the reservoirs 
aquatic invertebrate fauna was required in order to suggest fisheries 
Management practices. The apparent absence of some organisms is 


probably a result of the deglaciation pattern. 


BENTHIC FAUNA 


Ekman dredging and the stomach contents of fish indicate that a 
chironomid fauna was well established by July 1973. The work of 
Fillion (1963, 1967) suggests that the chironomid population will 
fluctuate in species composition for several years. 

Extensive examinations ofthe rivers, tributary streams, springs 
and various bodies of standing water failed to yield any pelecypods, 
although Clarke (1973) lists various species that should occur in the 
study area. Examination of 10-12 km of riverbed between Nordegg and 
the damsite (after closure and dewatering) failed to yield any specimens. 
If present, the large Anodonta spp. which are in the river at Edmonton 
should have been observed. 

Mysts oculata var. relicta (Loven) is not known to be present in 
any lakes that are tributary to Abraham Lake (J. C. Ward pers. comm.). 
Ricker (1959) discusses the distribution of Mysts in relation to the 
Pleistocene era and its absence from the study area is in agreement with 
his views. 
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Oligochaetes were not common in 1973. Chironomids had become a 
major term in the diet of several species of fish by July 1973. The 
work of Fillion (1963, 1967) suggests that they will be an important 


component of the benthos. 


PLANKTONIC FAUNA 


Plankton hauls were made over the length of Abraham Lake during 
August 1973. Only the following species of zooplankton could be 
identified* from the samples. 

Daphnta pulex Leydig emend. Richard 

Chydorus sphaertcus (Miller) 

Cyclops btcusptdatus thomast Forbes 

Ditaptomus sictlts Forbes 
Nursall (1952:397) noted that a planktonic fauna was rapidly established 
in Barrier Reservoir, but did not comment on the origin of the 
organisms. 

In the case of Abraham Lake an important source would seem to be 
in the large flocks of migrating aquatic birds that used the reservoir 
during the fall of 1972 (Appendix IV). When effective test netting 
began in July, 1973, the zooplankton population was dense enough to have 
become a major item in the diet of several species of fish (details 


later). 


Quantitative samples taken were subsequently lost during a boat 


mishap. 


*By Dr. D. N. Gallup and P. Mitchell, Department of Zoology, 
University of Alberta. 
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FISH BIOLOGY AND DISTRIBUTION 


FISH CULTURE 


Earlier records (pre-1950) are of questionable accuracy and 
unrecorded introductions are possible (earlier dates). In pre-1950 
introductions the condition of the fish planted may have been poor 
(transportation difficulties) with no survival after stocking. The 
dates for the first releases of the different forms introduced in the 


study area are: 


Form Year 
Cutthroat trout 1029 
Rainbow trout 1934 
Brook trout 1941 
Brown trout 1948 
"Splake" 1954 


More detailed comments are made in the section dealing with the biology 
of each form. 

Some water bodies above the reservoir were poisoned in order to 
remove non-sport species prior to the stocking of trout for angling 
purposes. In the case of the Warden lakes (Banff National Park), 

T. MacAuley (pers. comm.) informed me that the lakes had "suckers and 
minnows" when first discovered (1939). This comment and examination of 
the outlet stream suggest to me that at least occasional contact occurs 
with the North Saskatchewan River. However, the lakes are officially 
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considered to be "landlocked," and introductions into them are made with 


the assumption that they will remain isolated. 


ABRAHAM LAKE DRAINAGE SPECIES 


Mountain Whitefish, Prosoptum wtlltamsont (Girard) 


This species is native to and common in the main river system, 
but does not normally occur in the smaller tributaries (Figure 6). 
Waterfalls and rapids have prevented whitefish from ascending the 
Siffleur, Mistaya and Cline rivers to reach the lakes that appear to be 
suitable habitat for them. 

The data to date (Figure 7) illustrate that immature mountain 
whitefish have had accelerated growth rates in Abraham Lake since its 
impoundment. The samples were taken from a variety of sites and indicate 
that growth rates were highly variable prior to impoundment. This was 
probably due to environmental variability (microhabitat) and secondarily 
a result of different spawning and hatching dates. The 1973 
observations suggest that the reservoir will eventually provide a much 
more uniform habitat and (during its early years) more accelerated 
growth rates. This is similar to the data of Nelson (1962:64); 
however, there is no suitable background information which would enable 
predictions on the probability of these accelerated rates persisting. 
The data available on the older age classes (Figure 8) illustrate the 
extreme variability in the range of lengths encountered, presumably due 
to microhabitat variability. 

Abraham Lake mountain whitefish mature at approximately the same 


rate as those from other Alberta reservoirs (Nelson 1962). In October 
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1973, all young of the year and yearling (1+) fish were immature, 
approximately 50% of the 2+ males were ripe or ripening and ail 3+ males 
were ripe. Female whitefish have slightly slower rates of maturation, 
all 2+ fish were immature, 70% of the 3+ were mature and all 4+ were 
ripe by October. However, it may be that the first maturity of the 
individual fish is not an effective maturity since some (10-20%) 
September fish appeared to be ripening too slowly for October spawning. 

Mountain whitefish are known to eat a variety of organisms, 
in many different areas (Carlander 1969, Pontius and Parker 1973). The 
young-of-the-year fish taken in Abraham Lake (July-September 1973) were 
feeding on immature zooplankton and chironomids. Individual selectivity 
was noted within schools of fry. For example, of 81 fish caught on 
28 July 1973, 13% (11/81) were utilizing only zooplankton, 30% (24/81) 
only chironomids and the balance had varying mixtures of both items. 
Larger whitefish utilized a wide variety of organisms, including many 
terrestrial forms (ants, beetle larvae and grasshoppers) not normally 
available to them. Whitefish netted offshore normally had been 
feeding on Daphnia pulex while those taken by beach seining tended to 
have been exclusively utilizing the drowned terrestrial material. No 


whitefish stomachs contained mollusc or fish remains. 


Lake Trout, Salvelinus namaycush_(Walbaum) 


This species is considered to be native to the North Saskatchewan 
system with relict populations in the headwaters area and Swan Lake 
(Paterson 1968). J. C. Ward (pers. comm.) reports the species from 
Glacier Lake and the Alexandra River. It is also reported (several 


sources) from parts of the North Saskatchewan below its junction with 
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Le. 
the Alexandra. J. Rimmer (pers. comm.) reports the species from Outram 
Lake (Howse system) and has photographs of angled specimens. Anglers 
reported to the writer that in past years they had caught "lake trout" 
at the junction of the Cline River with the North Saskatchewan River. 
Until specimens are available the report is a hypothetical record. There 
are no records of any stockings within the study area. 

The precise downstream movement limits of the species have not 
been determined and it is possible that lake trout will naturally 


colonize the reservoir. 


Dolly Varden, Salveltnus_ malma_(Walbaum) 


Dolly Varden are indigenous to the study area and have the widest 
natural distribution of any native fish within it (Figure 9). Some of 
these populations (upper Cline system, upper Malma Creek) possibly are 
now genetically distinct from the populations in the main river. 

Insufficient specimens were obtained to provide detailed 
information on all aspects of the species biology. Young fish (probably 
up to 3 years) are found in small tributaries during the summer months. 
Since some of these tributaries are dry by September it would seem that 
they were not the natal waters and the fish were summer immigrants. 
During late August gravid fish were caught by anglers fishing on the 
Cline, Siffleur and Mistaya rivers near their junction with the 
Saskatchewan. Attempts at locating fish on spawning beds in these 
systems were futile. Ripe fish were taken from the mouths of several 
small creeks but no fish were observed on redds in them. On 25 October 
1973, J. Dickinson angled a 3265 g (7 1b 3 oz) spent male from a pool 


on the North Saskatchewan about 10 km above the reservoir. This may 
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18 
indicate that some fish (especially large ones) utilize the main river 
for spawning. In a southeastern British Columbia study the spawning 
migration lasted from 23 July to 26 September 1968, with the peak 
occurring during August (Leggett 1969). 

Dolly Varden are normally four or more years of age when they 
first spawn (Carlander 1969). The fish from the North Saskatchewan 
River and Abraham Lake showed considerable variation in their size for 
reaching maturity. The smallest ripening fish noted were a 31.2 cm 
(320 g) male and a 31.5 cm (290 g) female. A 46.5 cm (1000 g) male taken 
on 8 October 1973 was immature. This fish had gonads that did not appear 
to have ever ripened. Other large fish (500+ g) of both sexes, in a 
similar condition, were often noted. The data suggest that one of the 
following situations exists: (a) several subpopulations occur, with 
different sizes (and age?) at maturity; (b) one population exists, with 
considerable individual variation as to size (and age?) at maturity. 
It also seems plausible that some fish (possibly all fish or all large 
fish) do not spawn every year after reaching maturity. Additional studies 
are required to resolve the problem. 

Dolly Varden in the North Saskatchewan apparently did not exceed 
3.6 kg (8 1b) in previous years. Several former residents of the area 
reported that "8 1b" was the largest they knew of from the river; Pinto 
Lake fish were reported to reach 5 kg (11 1b). It should be noted that 
these weights are estimates. An isolated population (upper Malma Creek) 
is apparently stunted; no fish that were thought to be larger than 30 cm 
were observed. These fish are kept separate by a recent (probably less 


than 10 years) rockslide that has blocked the creek. The fish below the 


| Ce a ee 


paitnnge sub cehinse mitisu sod. fatatse cixsdawoituce s oX pmbmenme oR 
dang odd ith. BOEL vedesdqp2 a8 09 butt Ena bates! volsarghe | 
qerer dsngeed) Jenaud saddub gertetuose 
yoda sade ago Ro gmwey etea To WO} yLLewion sua vabrel YLhod 
neworintaaes? xo Ody ox} dald-oHT . (POC sSbmelxeb) pwagqe sere? 
703 oste wietl: ah aektetwy aldnxobtenos cowode oalsJ medardh boe tovid 
wo. SSE sc oxew bader daft aniaeqht ieellene afl .yatonasm getoeet 
castes sfém {@ OODE) ao 2,20 A .olanot (y 00S) wo 2K © hae-aiine-dg ORE) 


zeeqdn Sar bth sits eheunda bert dealt aki! ~ovu2atmt eaw £E8L wedorad 8 x0 
a at , atten od Io (a t00C) felt. spxSl yodtO § .Benegts x98 avad of 
‘903 To-ono sada Tanyaue Biel si? © .beton setTo avew .doltiboos talhmta 
Asie ,toSe. ein lsnlirqogdun imiavae (uo) sadabxo enotseus.te gnkwoh tod 
As tw eek notte togog how (cd) } al weom ga (Sage bom) aeste reutat 2b 
Werrusaw 12 (Sege lah) sete oF a5 nolinivay laubivibat ddémaohitons 
agian! Lie 1 det? Its vidtasod) det? sive tany sidevatq deese eels ** 
fatbuay fecobsebia wParam @oldotst yovle they vreve meoge Jor ob (et 
.woldoyg ott avons: of boxkupsy ate 

page bende aly amelie iJioW ‘93 mt vebraV YLEod | | 
foteves asey dudtverq at (th B) ge at 
ona 2 > wan i Jusyrel efi aay "di 8" Jers bezzeges 
hut ae ot 1) a 2 Hinox 02 hosxGqs¢-oTew Galt aie 


19 
rockslide probably rarely interbreed with the population in the main 
river since the creek only occasionally (during spring or summer 
floods) connects with it. A similar situation apparently occurs on 
several other small creeks. 

The stomach contents of Dolly Varden from Abraham Lake suggest 
that they are generalists, feeding upon a wide variety of organisms 
(Table 2). The data to date are from fish caught in the open water 
season; presumably during the period of ice cover the diet would be 
restricted to zooplankton and fish. Immature fish 'summering" in small 
tributary streams are limited mainly to an invertebrate diet but what 
they utilize during the winter months is not known. The stunted and 
isolated populations, previously referred to, probably utilize aquatic 
invertebrates during this period. It would seem (especially in Pinto 
Lake) that the larger fish are essentially cannibals and the population 
(numbers and biomass) is limited by the simple food chain. 

The netting data (details later) show that Dolly Varden are the 
dominant "trout" in Abraham Lake, in both size and numbers. This is in 
contrast to the data of Nelson (1962) and it will be interesting if 
this situation persists. Montana studies (Huston 1970) state that 
the Dolly Varden population of Hungry Horse Reservoir had not reached 


a stabilized age structure after 16 years of impoundment. 


Brook Trout, Salveltnus fonttnalts (Mitchill 
Brook trout were brought into Banff, Alberta, in 1904 (Department 
of the Interior 1906) from Ontario. The first record of introduction 


into the study area was in 1941 (B. Smiley pers. comm.). 
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Stocking data 


Some Stocking Records for the Study Area 


Year Watershed stocked Agency 
1941 Warden Lakes--tributary to the North Banff National Park 
Saskatchewan River 


1942 Norman Lake--tributary to the North Banff National Park 
Saskatchewan River 


1945- Various waters in the study area Banff National Park 


present and 
Alberta Government 


They are now widely distributed within the study area (Figure 10) 
and quite common in Abraham Lake. At the present time the species is 
absent only from the upper Cline and Siffleur river systems and some of 
the minor tributaries. In these cases the absence is due to natural 
barriers for fish moving up from the North Saskatchewan River, not 
necessarily because of unsuitable habitat. The wide distribution of 
the species, in many areas that are unlikely to have been stocked, 
suggests that extensive movements have taken place, either by the 
stocked fish or dispersing offspring. 

Field data suggest that normally brook trout avoid the main 
rivers during the June-August flood season; seining and spot-poisoning 
during the 1972-73 seasons yielded only two specimens. During this 
period the species normally occupies springs, small creeks and bordering 
marsh areas. Apparently the fish return to the main river during the 


September-May period since anglers were catching them during September 
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2. 
and October from areas that previously had yielded no brook trout. 

Whitegoat Creek is a major spawning stream for Abraham Lake and 
Fontinalis Creek probably was a major spawning area until the reservoir 
overran the beds. Field observations indicate that the species is 
primarily an October spawner within the study area; the run in Whitegoat 
Creek appeared to have peaked on 19 October 1973 with approximately 50 
pairs of fish. 

Field data indicate that "stunted" populations occur throughout 
the study area. Two fish from one population, a small unnamed creek 
now totally submerged by the reservoir, had attained a length of 17.5 cm 
and a weight of 78.5 g at 4 years (preserved fish). This feature has 
been reported from other areas (Rabe 1970). However, not all brook 
trout in the area have such poor growth rates; specimens up to 641 g 
were obtained and fish thought to weigh 1 kg were observed. The largest 
fish collected (641 g) was aged at 5+ years by reading a scale sample. 

The brook trout stomach contents taken during this study suggest 
that the fish are largely invertebrate predators. The largest specimen 
obtained had been feeding on corixids, mayflies, chironomids, spiders, 
ants and grasshoppers. Fish netted offshore had been utilizing zoo- 
plankters (largely Diaptomus stcilis). The most noticeable aspect of 
the diet of brook trout in this study was the complete absence of fish 


remains in the specimens examined (62 fish). 


Cutthroat Trout, Salmo _clarki Richardson 
Although now fairly widespread and established in the upper North 


Saskatchewan system, this species is not native. It is native to the 


adjoining South Saskatchewan (Bow) system. The fish identified as 
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"cutthroat" were those that conformed to the key in Paetz and Nelson 


(1970259). 


Stocking data 


Some Stocking Records for the Study Area 


Year Watershed stocked Agency 

1929 Upper Mistaya River Banff National Park 
1936 Upper Mistaya River Banff National Park 
1949 Upper Mistaya River Banff National Park 
1956 Upper Castleguard River Banff National Park 
1956 Upper North Saskatchewan River Banff National Park 
1970 Lakes on the upper Cline River Alberta Government 


Cutthroat trout were taken in the test gill netting program. 
Specimens were also obtained from the mouth of Allstones Creek, Loudon 
Creek headwaters (1973) and from a "lag pond" by Abraham Lake* (1973). 
J. Dickinson caught a 754 g (43.8 cm) female in the North Saskatchewan 
River about 10 km above Abraham Lake on 21 October 1973. J. Rimmer 
(pers. comm.) reports that anglers have caught fish up to about 2 kg in 
parts of the Mistaya system. M. Kraft (pers. comm.) reports that the 
fish stocked in Lake of the Falls (Cline System, 1970) have not yet 
spawned (1973) and are apparently stunted. The species is not common in 


either Abraham Lake or the main river system. Insufficient data and 


*As water levels are lowered the water left behind is a "lag 
pond." 
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specimens were obtained for precise statements about the biology of cut- 
throat in the study area. Data obtained on the streams in the area 
suggest that very few suitable spawning grounds are available to this 


species, largely because of severe spring flooding. 


Rainbow trout, Salmo gatrdnert Richardson 


This species is not indigenous to any part of the Saskatchewan 
system. Rainbow trout are native to sections of the adjoining 
Athabasca system but the forms introduced into the Saskatchewan drainage 
are of hatchery origin. The fish identified as "rainbow" were those 


that conformed to the key in Paetz and Nelson (1970:59). 


Stocking data 


Some Stocking Records for the Study Area 


Year Watershed stocked Agency 

1934 Upper Mistaya River Banff National Park 

1959 Upper Siffleur River Banff National Park 

1964 Upper Howse River Banff National Park 

1972 North Saskatchewan River Banff National Park 
at Saskatchewan Crossing From Jasper Hatchery 


nS a ee ee ee 


A single specimen of this species was obtained from a lag pond 
beside Abraham Lake (1973). No fish were taken during the test gill 
netting program. Anglers on the Waterfowl Lakes (Mistaya system) were 
observed with specimens during June 1973. J. Rimmer (pers. comm.) 


reports that the fish in Isabella Lake (Siffleur system) are long and 
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thin (poor condition) and R. Fink (pers. comm.) reported catching a 
rainbow trout from the junction of the Siffleur River and Escarpment 
River. 

Rainbow trout are now well established in the upper Mistaya 
and upper Siffleur river systems. The population in the upper Siffleur 
may be still expanding its range and presumably some fish will reach 
Abraham Lake. However, the species seems to be less well suited for 


glacial systems than the cutthroat trout. 


Longnose Dace, Rhintchthys cataractae (Valenciennes) 


This endemic cyprinid was collected from a variety of locations 
along the main river and its side channels (Figure 11). No specimens 
were obtained from any of the tributaries. 

The comparative seine haul data (Table 3) may underestimate the 
relative abundance of the species. Large schools of fish thought to be 
dace were observed in unseinable rocky areas. Nelson (1965) noted it to 
be common in the Upper and Lower Kananaskis Reservoirs but to be 
generally absent from the Kananaskis River. 

Chironomids were the main food item of longnose dace in Abraham 
Lake during August, 1973. However, 20% (5/25) of the fish had utilized 
some terrestrial material (ants). Detailed stomach analyses were not 
done as much of the material was unidentifiable to me. Gerald (1966) 


provides a very detailed study of the species diet. 


Lake Chub, Couestus_plumbeus (Agassiz) 
McPhail and Lindsey (1970:245) note that "the lake chub tolerates 


a wide variety of environments."' Specimens of this native minnow were 
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25 
collected throughout the flood area of Abraham Lake and were noted in a 
large number of locations (Figure 11). However, no lake chub were 
collected in any of the tributary rivers or creeks. 

The spawning season for this species could not be determined 
during this study. It is reported (Paetz and Nelson 1970) to be "from 
late June to mid-August." Fry collected on 27 August 1972 were between 
15 and 27 mm in fork length (preserved fish). Such a wide range suggests 
a long spawning and hatching season. 

Lake chub were commonly seen and often taken during beach seining 
operations (Table 3); however, its relative abundance in relation to the 
longnose dace is difficult to assess due to habitat differences. The 
lake chub has done well in other reservoirs (Nelson 1965) and can be 


expected to maintain a high population in Abraham Lake. 


Longnose Sucker, Catostomus catostomus (Forster) 


This sucker is ubiquitous in the main river and its side 
channels, and comprises a substantial proportion of the reservoir's fish 
biomass. Of those species gill netted, 41.3% of the catch (by weight) 
was longnose sucker. 

The precise dates for this species spawning could not be 
determined. Fish taken from the North Saskatchewan River side channels 
at Windy Point were thought to be spawning on 2 July~ 1972. However, 
some fish were spent, some were extruding sex products and others were 
green. Occasional fish that were running sex products were noted as 
late as mid-September, in 1972 and 1973. The published data for this 
species (Scott and Crossman 1973) do not refer to spawning at seasons 


other than spring. Some of the late maturing fish noted in this study 


oy mb Reson exe Kun’ adet omincth Yo! keke Bontt oft vaorhueeie eatemrsoa 
.siine1 to exsviy vantddiz) od 30 -yoe at beaoshiga: - 
bsetmraseb ed gaa buns asivoqe atda 102 nddene yrtownga, Sit 
ott” odor (ORE avalelf fre «s08%) Detseges ot 41 .ybuse! eb? Rateeb 


>> 
nested stm C00 Yauguh Tmo betasdton yr ".cuaguAsbin ossaol saat , 
Adecnaie onder Sbitw 6 ous! .(fekt howpaesrG) vagned: Ax6t aban) TS: bad et 
saoenea gridsass Swe galavnge gaol e ; 
F acinian dened gatiub fevsd mato bas ase indeed oTeW dstis edad 7 
| ody oF siidsalers at sonbbayds avtusiay 23! ,zsvewod 7 (@ side’ asetieisge > 
‘ adv .xesapzel tb srkbie 07 sub eeeeas oF Aluofttlth «) saab qunenent. 
: od ano bow (2a@f moxwlow) extoviscor 15d30 at Plew saob gad duis ofel 7 
; -eand magdeadéA nt colsalucon dgid 2 atssekem 02 boszaque a : 
: (agaRteS). aemyeotno pimotsetw) aloe wmompbed | ~~ 
sbi¢ 632 Sne vov!: nian ods ab auodivplde ef wadoita ebaAt - a 
fut? o' tWevisesr ods To nobyiogo7q Laliautadve « eonttqmdbd bane ,aleanads 
7 (sdgaew yd) tose oft Yo SE.L8 ,bodzon [ita gutoeqe sao 20 .asamokd ; 


“reloee esongnol saw 
éd dom blieo gniowngr esiasge stilt 10) 2e36t ostoesg aa? 
‘ahenande ebte revi wewsacden® dso aiid dx? pola Mer’ joeunel 
| ptaivemol SVOE eww. 9 ao oetiweqe ou 03 Adgouds exo sate VintWide 
“Vieackvse art ptt penciaieaaenaiiemn ened Ihigé tsw HeTY acon 
Prato tg aes gL eo: 9078 


26 


were from areas that were 15 km above the reservoir. Therefore it seems 
probable that the event was not related to environmental disturbance. 
However, the late maturing fish may not spawn or if they do the offspring 
may not survive. 

The longnose sucker has declined and the white sucker increased 
in some other Alberta reservoirs (Nelson 1965) but it seems unlikely 
that this situation will occur in Abraham Lake. 

Longnose suckers were rarely noted in the tributary streams; they 
did occur in the lower reaches of the Cline River and Tershishner Creek 


but these localities are now submerged (Figure 12). 


White Sucker, Catostomus commersont_(Lacépéde) 


This species is very rare in the study area. Three large (100+ g) 
fish were obtained, by seining during 1972, from localities that are now 
within Abraham Lake. All identifiable fry and juvenile catostomids 
obtained during the study were either longnose or mountain suckers. 
Specimens of the hybrid (C. catostomus x C. commersont) were also 
obtained and are referred to in the section on fish hybrids. 

Collecting in the riverbed between Nordegg and the damsite, after 
closure and dewatering, yielded no white suckers. However, the species 
is quite common in Shunda Creek near Nordegg, where it comprises about 
35% of the catostomid population (M. Kraft pers. comm.). 

McPhail and Lindsey (1970:283) suggest that the white sucker is 


somewhat less tolerant of cold water than the longnose sucker. 


Mountain Sucker, Catostomus platyrhynchus (Cope) 


Although nowhere abundant, mountain suckers were found in all 


habitats thought to be suitable for the species. They were collected 
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27 
in 1972 from side channels of the river within what is now Abraham Lake. 
Collecting in 1973 yielded only two specimens from within Abraham Lake 
(by seining). Smith (1966) suggests that this species normally avoids 
lakes and lake-like conditions. Presumably this is the reason for its 
apparent scarcity in the reservoir; however, it should be noted that 
collecting was limited to the May—October period. 

Ripe fish of both sexes were seined from a side channel of the 
North Saskatchewan River on 19 June 1972. Spawning fish (10-12 pairs) 
were noted in the lower reaches of Whiterabbit Creek on 10 July 1972. 
Each pair was utilizing a riffle above a small pool, one pair to a pool- 
riffle. The locality is subject to flooding by the reservoir. 

The largest specimen of this species recorded to date for Alberta 


is a ripe 19.6 cm female seined from Abraham Lake on 28 July 1o7Br 


Spoonhead Sculpin, Cottus yrtcet (Nelson) 


This is the only species of cottid known from the study area. 
Although not often taken by seining, field observations suggest that the 
species is not uncommon in suitable habitat. The fish appear to be 
restricted to the main river, its side channels and the lower reaches of 
the larger tributaries (Figure 13). Sculpins were frequently noted in 
Dolly Varden stomachs and appear to be heavily utilized by them. 

The length frequency data (Figure 14) indicate a maximum age of 
four years. The data also suggest a mid- to late-summer spawning 
season, which is in agreement with Scott and Crossman (1973:841). Young- 
of-the-year fish were readily obtained from desiccated river side 


channels above Abraham Lake in late October, 1973. 
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SPECIES KNOWN FROM ADJACENT WATERS 


Lake Sturgeon, Actpenser fulvescens Rafinesque 


Lake sturgeon have been observed in the North Saskatchewan River 
at Rocky Mountain House (several informants) but no specimens have been 
secured. The species occurs in the Brazeau River and is known from the 
North Saskatchewan at Edmonton (Paetz and Nelson 1970). 

L. Camilli (pers. comm.) reported observing a large specimen at 
Whirlpool Point in October 1944. Until specimens are secured the species 


occurrence is hypothetical for areas upstream of the Brazeau. 


Brown Trout, Salmo trutta Linnaeus 

This species was introduced into Tershishner Creek in 1948 
(E. Stenton pers. comm.) and apparently it occurred in beaver ponds near 
Whitegoat Creek in the 1960-65 period (R. Dubak pers. comm.). None have 
been noted in the study area in recent years and none were taken during 
this study. Brown trout are common in Shunda Creek and some other 
creeks near Nordegg (M. Kraft pers. comm.). It seems probable that 
water temperatures in the study area are too cold for this species 


(MacCrimmon and Marshall 1968). 


Golden Trout, Salmo aquabontta Jordan 


An introduction into Gap Lake near Nordegg in 1963 failed, 


probably due to winterkill (M. Paetz pers. comm.), 


Northern Pike, Esox luctus Linnaeus 
Known to be in the North Saskatchewan at Rocky Mountain House, 


pike are not known to be in the river near Nordegg (A. Kobza pers. comm.) 


--nor in Shunda Creek (M. Kraft pers. comm.). 
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Goldeye, Htodon alosotdes (Rafinesque) 

This species is known from the river at Edmonton (Paetz and Nelson 
1970) and until August 1972 had not been known to occur at Rocky Mountain 
House (various sources). Anglers reported catching "goldeye" in late 
August 1972 and occasionally during the summer of 1973, near Rocky 
Mountain House. Since no specimens were obtained and it is now known 
that mooneye (H. tergisus) occur in the river at Edmonton (Roberts 1974) 


the identification is questionable until specimens are secured. 


Pearl Dace, Semotilus_ margarita (Cope) 


This species occurs in lakes near Nordegg, and is especially 


common in Fish Lake, part of the Shunda Creek system. 


Northern Redbelly Dace, Chrosomus eos Cope 


The distribution of this species is the same as for the pearl dace 


(Paetz and Nelson 1970). 


Finescale Dace, Chrosomus neogaeus_ (Cope) 


The distribution of this species is the same as that of the pearl 


dace. 


Fathead Minnow, Pimephales promelas Rafinesque 


The distribution of this species is the same as that of the pearl 


dace. 


Burbot, Lota lota (Linnaeus) 


The burbot is somewhat enigmatic in its distribution. In previous 
years it occurred in the North Saskatchewan as far upstream as the Mistaya 


junction (T. MacAuley pers. comm.). During this study no specimens were 
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obtained from within the Abraham Lake watershed; however the species is 
quite readily obtained from the North Saskatchewan River near its 
confluence with the Bighorn River. Set lines in Abraham Lake (906 hook 
hours) yielded only Dolly Varden while those in the North Saskatchewan 
River near Nordegg (47 hook hours) yielded 6 burbot and 7 Dolly Varden. 
Discussions with various people involved in the dam construction indicate 
that large burbot (reported as ling, marias and catfish) were observed 
below the damsite when the river was turned into the diversion tunnel. 

No young burbot were noted in the dewatered river after closure. All 
catches reported by anglers suggest that the fish noted or caught were 
fairly large (over 500 g). 

The reports to date suggest that the species was not resident in 
the upper river and that no breeding occurs in the North Saskatchewan 
River above Nordegg. If this assumption is correct then it appears that 
the burbot population that occurred in the river above the damsite passed 


downstream through the diversion tunnel and has been unable to reascend. 


Brook Stickleback, Culaea_ tnconstans (Kirtland) 


This species is common in suitable habitat in the Nordegg area 
(Shunda Creek system, Shaks and Goldeye lakes). However, it was not 
found in what would appear to be similar (and suitable) habitat (sloughs, 
springs, beaver ponds) in the study area. Tebby (1974a) provides a list 
and the coordinates of the many small waterbodies examined for both 


stickleback and cyprinids. 
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HYBRIDS 


Splake" 


This form was stocked by the National Parks Service in several 
small lakes (Warden Lakes and others) in Banff National Park between 1954 
and 1957. Apparently no reproduction took place and the introduced fish 
are now presumed to be deceased. A fish (U.A.M.Z. #3372) obtained from 
a small creek (Timber, see Tebby 1974a) 5 km downstream from the park 
boundary has the characteristics of a splake.* This specimen may 
indicate that some introduced fish escaped and are reproducing, or that 
an unauthorized stocking was made, or that a mixed group of hatchery fish 
were released. Until further specimens are secured the status of the 


splake is enigmatic. 


Brolly" 


I "coined" this name for the hybrid between the brook trout and 
the Dolly Varden. Three specimens, that appeared to be this hybrid, were 
examined during the study. One was a female (ca. 2.6 kg) caught by 
D. Brown on 27 September 1973. The gonads of this fish were very 
rudimentary (ca. 5 cm long) and contained a mixture of roe of all sizes 
from the almost microscopic to 4 mm in diameter. A scale sample indicates 
an age of 4+ years. The head was preserved (U.A.M.Z. #3371), “A xipening 
male was taken by angling (U.A.M.Z. #3246) and a fish caught in the test 
netting program was not retained as it was in a damaged condition from the 
netting. 

Superficially all these fish resembled Dolly Varden in general 


body shape but had faint bars on the dorsal fin, vermiculations and 


Enns 


*Dr. J. S. Nelson and W. Roberts, pers. comm. 


ee bias 


ae 
toaoyad at solvas® ei Lenotzal gadis Niooa9 gov sas etm 
A200 nyowded aie Janobaet Ynat ni (erase brs vexed nobseW) esate Linea 
[ , Natt bespbowant 93 bib soekq 100% apktouboxqes on yLacosiggh «Veet hae 
mot? bankesdo (SVEEX .3.M-A.U) fel? A .boetnreb od of bamegq Aa ae 
Jyeq od mor? meersedwob mi 2 (abl! yddoT ase ,tedmiT) Aeats {Lem 
wae namioaga ataT *.9Aslqe & to. avtzalrsdoereds ofa ead vrabouad: 
_ aeda 10 eamboubougs7 sis bne beqades dati beouborinh same dude asus thiak 
det? yvretfosoed 40 quoty bexiw os gals 19 ,sbsm 2ew goldoaie best yollusaL ma 


ef4 10 eutade sfd basucee 915 eeomtooqe ssii1vi Ittall .beaselst stew J 
. Sbiangios et odalqe 


"et texa” 


. . _ 
‘bes dudsd scout eds feewsed btrdvd st 107 smn vtdd “benkos” I” - 


atee brads atdd od od beteoqus sud3 ,enominsqe satdT . cobra yiSed eda 
vd aguer (gf 0:8 .6>) slant & sew og0 .ybure of3 grisub hontensp 

viav siaw ant? eiria to ebence sAT EVOL todmmsqe® \S ao owort .O 

y weste lin to e041 to exuaxte 5 bealstmon bre (gaol mo ¥ -B3) cnomstiys 
7 sepeotbet siqusa oisoe A “astomstt at mi 3 oF stqenastaim teomla sila mort 
gotaog!s - ANCES, +8,M-A.U) beviesstq asw bro odT .2xeey + To one 90 
ties ods) pt ddguas dett s bra (OSSC) .S.M.A,U) gotlgne yd oeales enw, o Leer 
edd movt robithacd . | ‘Bool ew 31 26 bentases 200 anu mexgoxg gnbvien 


Cob Wa ea #8 08 


a” 


2 
spots on the dorsal surface, and were more intensely colored than Dolly 
Varden. The color pattern of the male (U.A.M.Z. #3246) is intermediate 
in its features (between those of males of the presumed parental types). 

The few fish examined do not allow definitive statements on 
fertility to be made but it is interesting that such large fish (both 
sexes) have had abnormal appearing or rudimentary gonads during the 
spawning period. The hybrid has been suspected in Alberta for a number 


of years (Paetz and Nelson 1970:88). 


"Cutbow" 

This is the common name for a hybrid between rainbow trout and 
cutthroat trout. J. C. Ward (pers. comm.) reports that they occur in 
the Mistaya system and one specimen that was considered to be a "cutbow" 


was taken in Abraham Lake (U.A.M.Z. #3355). 


Cyprinid Hybrids 
Nelson (1966, 1973a) reported on the lake chub x longnose dace. 


No specimens meeting this description have been observed in this study. 


Catostomid Hybrids 


Hybrids between the longnose sucker and the white sucker were 
described by Nelson (1973b). Three specimens of this hybrid were 
obtained during the study; all were large (500+ g) fish. The total 
number of longnose, white and hybrid suckers examined is unknown but 
probably is between 2000 and 3000 fish; of these only three were whites 
and three were hybrids. The data from gill netting give a ratio of 2 
hybrids to 126 longnose suckers. In a Colorado reservoir (Middleton 1969) 


the ratio of hybrid to parental species was much higher (255 white: 211 
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longnose:55 hybrid) than in Abraham Lake. 

Middleton (1969) also found hybrids between C. commerson? and 
C. lattpinnts but found no specimens of the latter. He believed it had 
been extirpated from within his study area by hybridization and environ- 
mental changes. The present situation is possibly analogous and suggests 
the eventual extirpation of the white sucker by hybridization with the 
longnose in the Abraham Lake drainage basin. 

There were no specimens that appeared to be hybrids between 


mountain suckers and the other species of sucker. 


SPORT FISHING 


Although early records (Wilson papers) indicate some interest in 
sport fishing, the area has never been subject to intensive use by sport 
anglers. Discussions with various "old-time" residents (Nordegg miners) 
indicate that the reasons for the lack of fishing pressure are related 
to the flooding and heavy silt loads of the river during the "prime" 
months (June-August). Although fully aware that the river had a 
population of sport fish, several people commented that they fished for 
"pleasure not just fish." Presumably aspects of safety and aesthetics 
were involved in decisions not to fish the "muddy" river. 

However, various informants knew of "unspecified" individuals who 
had "flashed" (dynamited) the river for food fish during the depression 
era. The normal "catch" was reported to be "suckers, trout and white- 
fie. 

During the study period it was noted that anglers did not normally 


fish in the North Saskatchewan but used the smaller tributaries. After 
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closure of the dam the river became very low and clear near Nordegg and 
received considerable fishing pressure at the trunk road crossing. 
Catches noted were largely Dolly Varden and mountain whitefish although 
small numbers of cutthroat trout, rainbow trout and burbot were taken. 

Angler success is determined by many factors, in particular by the 
anglers' skills and abilities in locating fish and using tackle. Many 
anglers caught no fish and claimed the waters had no fish. However, good 


catches have occurred in the Abraham Lake area (Photographic Plate 2). 


PARASITES AND DISEASE 


The data to date suggest that parasitism is not a major fish 
management problem within the study area. 

"Black spot" occurs within the lake chub (Couestus plumbeus) 
population; the data (Table 4) show that the degree of infection varies 
both in the locality and in individual specimen. Nelson and Paetz 
(1970:166) attribute "black spot" to a trematode larva (Weascus sp.). 
The intermediate hosts are reported (Hoffman 1967) to be gastropods and 
aquatic birds. 

Occasionally, specimens of longnose sucker were noted with one or 
more tapeworms. Nelson and Paetz (1970:188) noted that they are 
frequently infected with the tapeworm, Ltgula. Tapeworms were rare in 
the salmonid fishes; only one heavily infected Dolly Varden was noted 
during the study. 

The levels of tapeworm infestation were low during the study and 


do not appear to present a management problem at the present time. 
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No wild fish were noted with any obvious diseases; however, 
diseases of hatchery origin (Yamamoto 1974) are possible as fish are 


still being stocked in the system. 
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SUMMARY DISCUSSION 


Pleistocene deglaciation left the upper North Saskatchewan River 
system depauperate in aquatic fauna. Invertebrates (some molluscs and 
crustaceans) that lack suitable dispersal techniques are absent from 
apparently suitable habitat. The native fish population is derived by 
upstream dispersal from sources outside the mountains, the Mississippi- 
Missouri refugia being the most plausible source. 

Cutthroat trout (Salmo clarkt) spread northwards only to the 
adjoining (south) Bow system. Rainbow trout (S. gatrdnert) are native 
to the adjacent (north) Athabasca watershed. Thus the North Saskatchewan 
drainage represents a hiatus in the distribution of Salmo on the east 
slope of the cordillera. This implies that the river very rapidly 
became ecologically (probably thermally) isolated from the other systems 
after deglaciation. This implication is strengthened by the establish- 
ment of both species after introduction. 

The apparent absence of other species of indigenous fish that 
might be expected to occur in the study area can be related to certain 
interacting factors. Lake sturgeon lacked a suitable food base for a 
permanent population, although theymay have irregularly visited the area. 
Burbot probably were regular summer residents. Both species have been 
unable to return because of the Bighorn Dam. The available data suggest 
that burbot do not reproduce in the river above Nordegg, possibly because 
of low winter water levels; they may not reproduce in any part of the 


river above Rocky Mountain House. Other species of fish, occurring in 
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38 
lakes associated with Shunda Creek, have apparently not been able to move 
up the North Saskatchewan much above the Shunda Creek junction. The 
obstacle appears to be the high water velocities of the "Gap," the area 
where the river exits from the mountains. 

Of the various forms of fish introduced into the area only the 
brook trout has become widely established. Cutthroat and rainbow trout 
occur but have limited distributions; probably spring flooding is too 
severe for them to spawn successfully in most areas. Brown trout, 
although fall spawners, as are brook trout and Dolly Varden, require 
higher summer water temperatures than the area offers and introductions 
failed to establish a permanent population. 

Several fish hybrids occur in the district; the brook trout x 
Dolly Varden is newly described but the others are well known. The 
major factor in the sucker hybridization noted in this study is probably 
the disproportionate numbers of the parental species, not unnatural 
occurrence or artificial environmental disturbances as have been reported 
(Middleton 1969, Nelson 1973b). 

Some of the data obtained on the biology of the fishes in the 
study area do not agree with previously published information (Scott and 
Crossman 1973). The spawning period for the longnose sucker in the area 
studied appears to be from spring to mid-September. However, the late 
spawning (if it occurs) may be a local phenomenon relating to those areas 
of low water temperatures. If a normal event, it would be ofhidpebs 
value to the species because the fry would have low survival. The study 


provides additional biological background data on the mountain sucker 


and the spoonhead sculpin. 
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The data obtained on the Dolly Varden population indicate that it 
is not homogeneous. Discrete subpopulations with different growth rates 
(or age at maturity) occur in the area. It appears probable that some 
fish do not mature until they have reached a length in excess of 50 cm. 
This late maturity makes the Dolly Varden population very sensitive to 
fishing pressure. Fish as small as 15 cm were retained by some anglers 
and if large catches of immature fish take place the fishery will be 
severely or totally depleted. 

Prior to the filling of the reservoir the fish biomass in the area 
was limited by the low winter water levels and by the lack of deep holes. 
Abraham Lake will allow a higher biomass to overwinter and this will 
probably cause population changes (biomass and species ratios) in waters 
above the reservoir. It also seems probable that the maximum size 
attained, by individual fish of the various species, will be greater. 

The glacial silt in the water during the summer months will 
prevent the reservoir having any significant phytoplankton population. 
The annual drawdown will preclude the establishment of rooted aquatics. 
When the drowned terrestrial matter is exhausted the organisms will 
largely depend on allochthonous material and the reservoir will have a 
relatively sparse fish population. 

With the completion of the Bighorn Dam and the filling of the 
reservoir (Abraham Lake) interest in the area's recreational fishery has 
increased. The data obtained from this study will provide a framework 
for a fisheries management policy that will enable the people of the 
province to obtain the maximum benefits from the reservoir. 

The author's management suggestions will be submitted as a separate 


report (Tebby 1974b) and not as part of this thesis. 
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TABLE 1 


SELECTED SECCHI VALUES 


Se ee 


Date Secchi value Location 
ee ee. re en ee ee ee 
22 June 1972 22 cm N. Sask. R., Nordegg 
SP suly ©1972 25 cm N. Sask. R., Nordegg 
28eduly + *1972 Z225cm N. Sask. R., Nordegg 
7 Aug E9572 MP Tein N. Sask. R., Nordegg 
17 Aug. 1972 28 cm Abraham L. near Allstones Cr. 
28 Aug. 1972 32 cm Abraham L. near Allstones Cr. 
28° Aug.°" 1972 17 cm Abraham L. above Cline jct. 
AeSepty 01972 38 cm Abraham L. near Windy Pt. 
L7 bSeperig972 45 cm Abraham L. near Allstones Cr. 
Seote. 1972 oem Abraham L. Abraham flats 
LOs0Ct mole 45 cm Abraham L. near Windy Pt. 
loOet. 1972 -3m N. Sask. R., 1 km above reservoir 
24 May 1973 50 cm N. Sask. R., Sask. Crossing 
ere 1973 Herds N. Sask. R., Whirlpool Pt. 
Loe Auge. 1973 Zac N. Sask. R., near Coleman Cr. 
Ze AGgs +1973 191 cm Abraham L., Windy Pt. 
2PGRGEY 1973 170 cm Abraham L., Fontinalis Bay 


teh sees 
giegeeeee* stages 


TABLE 2 


STOMACH CONTENTS OF DOLLY VARDEN 


Item No. of fish 


Items that occurred in 66 fish (45-470 g) that were gillnetted 


Daphnia spp. D3 
Unidentifiable fish 10 
Chironomids 

Aquatic insects 
Terrestrial invertebrates 
Bird (imm.) 

COCLUS BP. 

Catostomus spp. 

Rodent 


PrRMN WMD 


Items that occurred in 11 fish (500-1500 g) that were gillnetted 


i 


Unidentifiable fish 
Rodents 

Daphnta spp. 

Cottus sp. 

Lake chub 

Mountain whitefish 


oe ee ees tee ee 


nn nnn ee LEE EttEEEE EEE EESaEae 


ye ae 


wr tails (g 002-002) Gis Litt rendane ‘i 


Date 


19 June 1972 


2 July 1972 


21 July 1972 


17 Aug. 1972 


27 Aug. 19/2 


31 Aug. 1972 


TABLE 3 
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COMPARATIVE SEINE HAULS 


Location 


We Beil, Ble 
side channel 
Windy Pt. 


Newoas Gem 


near Allstones Cr. 


Side channel 
N. Sask. R. 
Windy Pt. 


Tershishner Cr. 
1opmweth the 
reservoir 


Abraham L. 
Windy Pt. 


Whiterabbit Cr. 
VcGes withthe 
No Sask. 


Total 
Species (No.) weight/Age 


Mtn. whitefish (44) juv. 
Mtn. sucker ((8)) jay: 

( 7) ripe adults 
Longnose dace CE€1lyyY .08Ys 

(10) juv. and 

adult 

Lake chub C72) juve 
Longnose sucker ( 1) juv. 


Mtn. whitefish (2) Y.0.7. 


(A tjuve 
Longnose dace (16) juv. and 
adult 
Longnose sucker ( 4) juv. 
( 8) adult 
Mtn. sucker (#2) juve 
Dolly Varden (i E)ijuve 
Cutthroatatroue (il) adult 


Longnose sucker (12) 84 g 
Mtn. sucker (71)/)69¢¢e 
Mtn. whitefish (113) 59 g 
Longnose dace (81) 5 a8e 
Lake chub (75)) 6de 


Mtn. whitefish ( 9) 104 g 


Lake chub CLD ys 
( 9) adult 
Longnose sucker ( 5) 1395 g 
(live wt) 
Dolly Varden (1) 450 g 
(live wt) 


Mtn. whitefish (48) 227 ¢ 
(preserved) 


Date 


19 Sept. 1972 


4 July 1973 


weil y 19/3 


We LY Loe 


Zorsuly 1973 


iy Sept. 1973 


Sree 


TABLE 3 (Continued) 


Location 


Newpaskeekan side 
channel 


5 km W. Whirlpool 


Pt. 


Abraham L. 
N. Windy Pt. 


Abraham L. 
S. Windy Pt. 


Abraham L. 
South end 


Abraham Lake 
Abraham Flats 


Abraham L. 
Abraham Flats 


Species (No 


Mtn. whitefish 


Longnose sucker 
Lake chub 


Mtn. whitefish 
Longnose dace 
Lake chub 
Longnose sucker 


Mtn. whitefish 
Lake chub 
Longnose dace 
Mtn. whitefish 
Dolly Varden 
Longnose sucker 
Longnose dace 
Mtn. whitefish 
Longnose sucker 
Longnose dace 


Lake chub 


Mtn. sucker 
Brook trout 


Mtn. whitefish 


Total 
.) weight /Age 


(IIL) Vion. 
(10) juve 
(Aey.Onye 
(28) Y 0.Xe 


(LO) e577 
(alloy alo 
9 mon 
Ce ae 


og 99 GQ OQ 


(16) 340 
Cl ey, 
5} 


ga GQ 0Q 


PAS aca s) 
(0) ane 


>~ 
te 
VY 
kK 
Oo 
go 09 GO 09 
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TABLE 4 


BLACK SPOT IN LAKE CHUB 


Number of fish 


Location Date (number of spots 
per fish) 
N. Sask. River near 20 June 1972 157 0) 
Windy Point 
Dae) 
dete) 
th (eke) 
Lo (a5) 
N. Sask. River near 27 August 1972 OO) 
Fontinalis Creek 
N. Sask. River near 10 May 1973 a0 (0) 
Tershishner Creek 
a eles) 
Dots 2) 


yel saul Of 


. £rei JauguA <S 
oh 


{Vel ves Gr 
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TABLE 5 


ABBREVIATIONS USED AND SUMMARY OF DATA IN TABLE 6 


Net 


Net 


Net 


Net 


Net 


LNS 


Stretched 
60 meshes 


Stretched 
60 meshes 


Stretched 
36 meshes 


Stretched 
24 meshes 


Stretched 
16 meshes 


mesh 3.8 
deep 


mesh 6.4 
deep 


mesh 8.9 
deep 


mesh 11.4 
deep 


mesh 14.0 
deep 


cm 


cm 


cm 


cm 


Gillnets 


( 


( 


( 


( 


[25 in). 210/2 > twine, 4577 m Wo0ly a). 


225 in), 2010/2 lewinepu4s.7 eme(50 ty) 5 


3.5 dn)ee 20/3. Ewine, 45.7 m (50 yd), 


4.5 in), 2280/3 twinege45.7 m (50 yd), 


em (585 in), 2800/3 twine ge45.7mme(50 ¥d)e 


Se 


Mountain whitefish 


Dolly Varden 


Longnose sucker 


Fish 

Cutthroat trout : RBT = Rainbow trout 
Brook trout HBD = Hybrid "Brolly" 
White sucker HYS = Hybrid sucker 


ee ee ee 


Total catch from Abraham Lake: all gillnets, wet weight 


200 fish, 19480 grams 


154 fish, 4 
cle emia 
Tus tis 


2 fish, 


2840 grams 
6905 grams 
190 grams 


205 grams 


LNS: 126 fish, 50065 grams 
HYS? 2 fish, 1430 grams 
WHS: rare, not netted 


RBT: rare, not netted 


8 SS SS 
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ABRAHAM LAKE GILL NET SURVEY, 1973 
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Location Date/Time Depth Results Comments 
NET A 
Abraham 18 July: 1500 2- 3 MWF-(10)-1060 Badly fouled 
Flats Tor July <) 1100 DVT-( 4)- 570 with driftwood 
EBT-( 3)- 310 
19 July: 1200 2- 3 MWF-( 5)- 260 As above 
20 July: 1200 DVT-( 1)- 170 
EBT-( 1)- 60 
CTT-( 1)- 60 
20 July: 1200 2- 3 MWF-( 6)- 330 Not on bottom 
21 July: 1000 in all places 
21 July: 1000 2- 3 MWF-( 7)- 420 Some driftwood 
22); July: 1530 DVT-( 1)- 30 in nets 
EBT-( 2)- 370 
Pee SULLY ee 200 15-20 No fish 
POP IML ee 
Cline BAUS. sy dole 3- 4 MWF-( 4)- 300 Partially held 
Mouth 8 Aug : 1930 DVT-( 1)- 170 off bottom by 
EBT-( 2)- 230 trees 
LNS-( 1)- 550 
8 Aug : 1930 3- 4 MWF-( 6)- 360 
9 Aug : 0800 DVT-( 3)-1460 
EBT-( 2)- 325 
LNS-( 7)- 530 
9 Aug : 0800 3- 4 MWF-( 5)- 340 
9 Aug : 1900 LNS-( 3)-1890 
9 Aug : 1900 3- 4 MWF-(10)- 700 
10 Aug : 1830 DVT-( 5)- 940 
EBT-( 1)- 60 
LNS-( 4)-1570 
Fontinalis 16 Aug : 1300 5- 6 MWF-(31)-2180 
Bay 17 Aug : 1930 DVT-( 8)- 885 
EBT-( 1)- 400 


LNS- (13)-2635 


mvpted/no Jon 
eanhiq Dip ob 


ated at 


bion 
yet” 


o- 


(8) ta 


os -(2 )-TM 
O%L -ff 10a 
oO =€f )+T8a 
04 -(I )-TTO 


CHE ={8 ) ~The 
OSA —(V )-TWM 


ge -(f sarvi 
OVE -(S )-TEa 


daki of 


OOSL + ytwt. . 
OOSL> »yiut Os - 


O0SL + — ; 
o00L :yfub ff 


QOOL .¢lot FS 
veer :yfet ss 


OOS svfut. 
Ofer :yiath 


nee ane 
soit 
wor: S$ 


oe 


7 


Location 


Camas 
Island 


Grebe 
Bay 


Tershishner 
Bay 


Cline 
Mouth 


North 
Saskatchewan 
Junction 


Cline 
Mouth 


Pal 
Ze 


Ze 
zo 


26 
27, 


ZA 
28 


17 
18 


25 
26 
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TABLE 6 (Continued) 


Date/Time 


Aug : 
Aug 


Aug : 
Aug : 


Aug : 
Aug : 


Aug : 
Aug : 


Sept: 
Sept: 


Sept: 
Sept: 


1500 


: 0745 


1400 
0730 


2030 
0830 


0900 
1015 


1500 
1200 


1600 
£330 


> L6OU 
OL 8] 


¢ 1430 
* 1130 


Depth 


12-15 


Results Comments 
MWF-( 1)- 75 Caught in the 
top mesh 


MWF-( 5)- 380 
DVI (=2)—545 


MWF-(12)- 750 

DVT-( 7)-1060 

LNS-(13)-1565 

MWF-(26)-1580 Strong winds 
DVT-( 7)-1185 

LNS-( 9)- 710 

MWF-( 9)- 650 

DVT-( 5)- 665 

LNS-( 1)- 100 

MWF-(13)-1000 91.4 m of net 
DVT-(10)-2355 (100 yd) 
MWF-( 2)- 150 91.4 m of net 


MWF-( 8)- 745 91.4 m of net 
DVT-( 2)- 735 (100 yd) 


No fish Badly fouled 

with debris 
No fish Badly fouled 
DVT-( 5)-1300 


No fish Badly fouled 


MWF-( 2)- 520 
DVT-( 6)-2310 


Vie ae es a 
ca ee 
een ard = oes . “3 


abalw gnorse * ki Fe) 0080 4 sith | 
| Of -@@ )=2ms | 


620. -(e )~ TH 3 O02L: A992 | 
ya =(e )-fVvd OORL. + aq 
(1 end 


290 5 Tea Ot1 =(2 J-1Wm 2-8 Q051 : 


Location 


Cline 
Mouth 


Fontinalis 
Bay 


Grebe 
Bay 


Tershishner 
Bay 


27 
27 


TABLE 6 (Continued) 


Date/Time 
Aug : 1900 
=o. = 
Aug : 1845 
Aug : 0900 
Aug : 0900 
Aug : 1915 
PN Weg ih ab 
Aug : 0900 
Aug : 0900 
Auge 2 ELS 
Aug : 1300 
Aug : 1930 
Aug : 1300 
Aug : 1800 
Aug : 1500 
Aug : 0800 
Aug : 1400 
Aug : 0730 
Aug : 2030 
Aug : 0830 
Aug : 0830 
Aug : 1915 


Depth 


3-4 


3- 4 


8-10 


8-10 


Results 

Lost 

MWF-( 7)-1370 
DVT-(11)-3560 
EBT-( 1)- 370 
LNS-( 2)- 580 
DVT-( 1)- 230 
EBT-( 2)- 490 
LNS-( 2)- 650 
MWF-( 3)- 710 
DVT-( 1)- 440 
LNS-( 1)- 420 
MWF-( 2)- 370 
DVT-(11)-3520 
EBT-( 5)-1160 
LNS-( 1)- 190 
No fish 

MWF-( 2)- 540 
DVT-( 1)- 230 
EBT-—( 2)- 440 
MWF-( 1)- 185 
DVT-( 3)- 755 
EBT-( 1)- 135 
LNS-( 1)- 295 
HYS-( 1)- 620 
DVT-( 2)- 580 
EBT-( 3)- 545 
LNS-( 2)- 445 
MWF-( 1)- 210 
DVT-( 9)-2325 
EBT-( 1)- 310 
LNS- (20)-6535 
HBD-( 1)- 190 
MWF-( 2)- 375 
LNS-( 8)-3190 
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Comments 


Probably lost 
to debris 


Badly fouled 


Badly fouled 
fish limited 
to cop. mor 
net (too deep) 


Stormy 


OLN ={2 To 
=(f )~7va 


Location 


Cline 
Mouth 


North 
Saskatchewan 
Junction 


Abraham 
Flats 


Cline 
Mouth 


Fontinalis 
Bay 


Cline 
Mouth 


22 
26 


~ 


16 
L/ 


TABLE 6 (Continued) 


Date/Time 


Sept: 
Sept: 


Sept: 
Sept: 


Sept: 
Sept: 


Sept: 
Sept: 


1500 
1200 


1600 
1330 


Depth 


Results 


DVTI=-( 3)- 875 
EBT=( 3)- 625 
LNS-( 4)-1680 


MWF-( 1)- 250 


DVT-(12)-3500 
LNS-( 1)- 745 


MWF-( 5)- 780 
DVT-(15)-5595 
EBT-( 4)- 785 
CTT-( 1)- 145 
MWF-(13)-2520 
DVT-( 8)-3290 
EBT-( 1)- 290 
LNS-( 2)-1145 


No fish 


No fish 


No fish 


Lost 


No fish 


LNS-( 4)-2830 


HyS=( L)=3810 


DVT-( 2)- 525 
LNS-( 8)-5540 
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Comments 


91.4 m of net 
(100 yd) set - 
but 's badly 
tangled ina 
tree 


Also 1 Western 
Grebe 

80.5 m of net 
(88 yd) 


80.5 m of net 
(88 yd) 


Badly fouled 


Badly fouled 


Badly fouled 


Probably lost 
to debris 


Badly fouled 


=fA | 
ot ot 2 


TABLE 6 (Continued) 


Location Date/Time Depth Results Comments 
Cline 9 Sept: 1015 4- 6 DVI-( 2)- 830 
Mouth 10 Sept: 1045 LNS-(12)-8950 
17 Sept: 1500 6 LNS-( 1)- 790 
18 Sept: 1200 
North 7 Octy? 1600 5 MWF-( 1)- 370 
Saskatchewan 8 Oct: 1100 DVT-( 1)- 670 
Junction 
980ct 371430 5 DVT-( 2)-1275 


10 Octe: 1130 


NET D 

Abraham 138 Jaly 31500 2- 3 No fish Badly fouled 
Flats 19 July: 1100 

19 July: 1200 2- 3 No fish Badly fouled 

ZORIuly = 91200 

20 July: 1200 2- 3 No fish 

ZielulyseLOO0 

21. July ss L000 2- 3 No fish 

D2 DULY 30 
Fontinalis 16 Aug : 1300 5- 6 Lost Cause unknown 
Bay -?- 
Cline 7 Sept: 1630 6- 9 LNS-( 1)- 980 
Mouth 8 Sept: 0930 

8 Sept: 1330 6 DVT-( 2)- 480 

9 Sept: 1015 LNS-( 3)-3280 

9 Sept: 1015 5 DVT-( 1)- 280 

10 Sept: 1045 LNS-( 2)-2270 

17 Sept: 1500 6 No fish 


18 Sept: 1200 


es ete 
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Location 


Abraham 18 
Flats 19 


Cline 7 
Mouth 8 


TABLE 6 (Continued) 


Date/Time 


July: 
July: 


July: 
July: 


itky: 
July: 


Sept: 
Sept: 


Sept: 
Sept: 


Sept: 
Sept: 


1500 
1100 


1200 
1200 


1200 
1930 


1630 
0930 


1330 
1015 


LOLS 
1045 


20 


No 


Results 


fish 


fish 


fish 


fish 


TEAS} 9) 


Comments 


Badly fouled 


Badly fouled 


ile 


Note: See Table 5 for explanation of abbreviations used. 


values in meters. 


Number of fish in ( ) followed by weight in grams. 


Depth 
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FIGURE 1: MAP SHOWING THE GENERAL LOCATION OF STUDY AREA 
(See figure 3 for details ) 
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FIGURE 3 
TOPOGRAPHIC MAP OF 
STUDY AREA — 
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Reproduced from the National Topographic Series maps 
(Sheet NO 82-N& 83-C ) 
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FIGURE 6 MOUNTAIN WHITEFISH DISTRIBUTION 
NOTE : 


Map is Semi- diagrammatic 
Approximate Scale 
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Fork length in mm — Preserved fish 
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Fork length in mm 
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FIGURE 10 BROOK TROUT DISTRIBUTION 
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FIGURE 12 LONGNOSE SUCKER DISTRIBUTION 
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FIGURE 13 SPOONHEAD SCULPIN DISTRIBUTION 
NOTE : 


Map is Semi-diagrammatic 
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PHOTOGRAPHIC PLATE 1 


Near Windy Point, June 1968 
Alberta Government Photograph 


Before clearing 


Near Windy Point, 17 June 1972 


After clearing 


Near Windy Point, 18 March 1973 


Flooded and frozen 
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PHOTOGRAPHIC PLATE 2 


J. Horden of "BATUS" 
Dolly Varden; 37.5 cm, A80 e = 5423 em, Lo00Fe 


7 September 1973, Abraham Lake 


J. Dickinson of Edmonton 
Dolly Varden; 66.0 cm, 3765 ¢g 
25 October 1973, North Saskatchewan River 


10 km above Abraham Lake 
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PHOTOGRAPHIC PLATE 3 


North of Windy Point, 25 August 1972 


Net setting problem 


North of Windy Point, 15 July 1973 


Net retrieving problem 
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APPENDIX II 


WATER ANALYSIS 


Unless otherwise specified, the methods used are from "Standard 


Methods for the Examination of Water and Wastewater," 13th Edition, 1971. 


American Public Health Association, Washington, U.S.A. 


pH - used Fisher Model 22 pH Meter 


Alkalinity - phenolphthalein for first end-point and bromcresol 
green-methyl red for second end-point 


Phosphate (Ortho) - Stannous chloride method 
Silica - Molybdosilicate method 
Nitrate-N - Phenoldisulfonic acid method 


Conductivity - used Beckman Model RB3-338 conductivity meter with 
temperature compensation to 25 C 


Total Dissolved Solids - Total Residue method 

Iron - Phenanthroline method 

Turbidity - read directly from Hach Kit Model DR-EL 

Color - Sample was centrifuged for 10 minutes in an International 
Clinical Centrifuge (Model CL) and the color was read at a 
wavelength of 420. A standard curve was drawn using platinum 


cobalt color standards. 


Hardness: Total - EDTA Titrimetric method 
Calcium - EDTA Titrimetric method 


Chloride -— Argentometric method 
Sulphate - Turbidimetric method 


The spectrophotometer used was a Unicam SP 1800 with either 10 mm 


or 40 mm cells depending on the test requirements. 


- 


vi 


*< : 
a rn 
u 


y a 
: ve ’ 
ade re Ol we 
TEASE a oa 7 : 
2i2YIAMA. say i. : 7 
7 _ 


: 7 
brebrede” movi. syk bse Sbaittom, ody? cles aeiumpdad ealall 
e. n 


wa beh a3 ae 
LIV@i {(motsiss doll ",te76wetteW boa ‘Yodew to nvlganhesd off pare jo 
ai a ad 
A.2.U vHotgdidesW ,weksetsbess dilewt alidut aaatzvemk 
a} - ’ 
rots Ng SS Pobov refet baa “Hq ? 
Oe 
{oesromord Sink rh oqehns jas’ tot nislediigtoasay = atin eta 
intog+bes brosse ‘Tet het Deisamedesag = 


7 


hodtam obi Told3 avonnsse ~ (ons) vadiqeod 
£ 
borltam s3eutl LeohaRlan = cable 


bedjieu bros 4 inohivadivensd’ “ eer 

HeiW sedem Yilvisovboos BCE-cad febom nerd 498 beay ~ eivtsoubood K 
) #8 of nolteeneqmon. oruseteqgaas an 

bordem avbteed tsgol - abaice beviougtd tote 
hondals surdordanmned’ - an 


rr) 


. Fy é 
Jé-10 Lebo 314 dos oz} yiaosath ae-sgd 4 - yanbedrat 


fagolsanteInt ob ot escupim Ol sof Beer ries. al otal = solod 
gote beet exw xofoo 349 bas (19 foboM) agp yeanad Lsokotts 
minidyig grtev misvb cew eviu> brebaaje A 08) Fo dignelovs 
| -sbrniina ge yokes tIndas a 


botsen stigomnvale ret pees | oT ‘ award 
i aT he bosom atin feo 
ms ‘ees. 
7 a 7 . ne: pa i ne +4 od j 


i. : - > 


7 
= 34 ge Pa ea 


as 
_ 7 eh iy hea 
; dais Atiw 008! %2 nueodbe ssa meme 
atte as ange 


£43 iets 


- 


APPENDIX II (Continued) 


78 


, 
ro 
ss me av Y 
Location o ) heavens xo o) Zz, ew 
(Date) I 5 25 Zo ae u a8 
uw ao oO tel © nn O's 
(S. v ied od hele: 3) « 3 0 
“di a S| (S) a O nv 4 re mel fy 
co) W OH ro W jomme) 
mm a reo) On aS) cal od O cd 
a, a A, Ho aT ep) 7, Og 
N. Sask. River 
2 km Ss. Whirlpool Pty. 
(18-III-73) epee 8.6 Se? 90.0 0.003 2 0.07 270 
Cline River at hwy. 
(18-ILII-73) 8:3 8.6 6.0 109.9 0.003 329 0.02 620 
Abraham Lake shore - 
Windy Pt. 
(18-ILII-73) Seu 815.5) Sane 88.0 0.005 263 0805 250 
Abraham Lake 
Abraham Flats 
(29-VII-73) ~ 8.0 0 L6455 0.08 2800 O05 160 
Abraham Lake 
Fontinalis Bay 
(27-1X-73) - 8.4 2.9 66 OOS BS PAC) 0.06 LAC, 
Abraham Lake 
Windy Pt. 
(27-IX-73) - SaZo 6) 69.8 > 0.05 oo OROS ALTA) 


Location 
(date) 


N. Sask. River 


okie on Whitt pool’ Pr. 


(18-LII-73) 


Cline River at hwy. 
(18-I1I-73) 


Abraham Lake shore - 
Windy Pt. 
(18-III-73) 


Abraham Lake 
Abraham Flats 
(29-VII-73) 


Abraham Lake 
Fontinalis Bay 
(27-1X-73) 


Abraham Lake 
Windy Pt. 
(27-1X-73) 


APPENDIX II 
mo) 

oO 

> 

a 

ie} 

n 

72) 

4 

is 

42 . 
Os G (e) 
vr fe) rod 
ome) uw le) 
Hn Hi 1S) 

71553 20.1225 

438.1 0.02 16 

166.6 0.14 16 

104.0 0.17 12 
89.9 0.09 16 
106.3 0.10 5 


(Continued) 
Hardness 
as 

CaCO, 
p> 
vu Cb) 
ae ie z 
ae) = 4 
‘4 aa = uw 
He) (3) ey O 
u ro ra) = 
2] fav) {eo} a 
ei & am oO 
8 76 176 0 


ENS Sites 18 


9 76 140 0 


1525756, 148) 21232 


1095 599) F969"05. 04 


30 62 54 0.47 


Sulphate 


275 


48 


24 


26 


26 


79 


Remarks 


(?) coal 
outcrops 


500 m offshore 


entrance to 
bay 


at midpoint 
500 m offshore 


Water samples were taken in plastic bottles, frozen, and analysis was 
done by G. Hutchinson, Department of Zoology, University of Alberta. 


Note: Where appropriate the units are mg/l. 
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APPENDIX III 


SOME HISTORICAL LITERATURE REVIEWED 


Palliser, J. 1860. Explorations of British North America. London, 
HaM.S. 0,4) VOl.1. 7595p.) VOl. 2. Map (1863)), 

Sisley, E. 1911. Fish of the Eastern slopes of the Rockies. Cdn. 
Alpine J. 32113-1167 

Southesk, J. C. Earl of. 1875. Saskatchewan and the Rocky Mountains. 
Edmonston and Douglas, Edinburgh. 448 p. 

Thompson, D. 1784-1812. Travels in Western North America. Edited by 


V. G. Hopwood 1971. Macmillan, Toronto. 341 p. 


Additional material (manuscript) may be read in the Glenbow 
Archives, Calgary. In particular, the Tom Wilson Papers W753 A, File 29. 

The Department of the Interior (Canada) Annual Reports frequently 
contain notes on fish, usually of a negative nature; however the 
1902-1906 reports are valuable as they document the first introductions 
of brook trout. 

The Fisheries Branch (Canada) Annual Reports are also worthy of 
examination for historical data, the 1924 report (p. 51) notes that 
"Very little angling for trout is carried on in the Red Deer and 


Saskatchewan rivers and their tributaries as only Dolly Varden trout are 


found." 
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APPENDIX IV 


SOME AQUATIC BIRDS OBSERVED 


This list is not intended to be comprehensive; only those species 


that are thought to be important in the transfer of aquatic organisms are 


noted. 


scientific name of the species referred to here, see: 


A. L.: Wilk, 1966. 
Edmonton. 

Common loon 
Arctic loon 
Western grebe 


Canada goose 


Mallard 


Pintail 


For further details on the birds of the area, and for the 


Sadie Wee Exes ond 


The birds of Alberta (2nd ed. rev.), Queens Printer, 


resident, falls migrant319/7 2.1973. 
one noted, fall migrant; 1973. 
abundant fall migrant; 1972, 1973. 


resident, spring and fall migrant, 1972, 
1973: 


resident, spring and fall migrant, 1972, 
1973. 


common 
We ES 


spring and fall migrant; 1972, 


Teal (Green and Blue-winged; Cinnamon) - resident; 1972, 1973. 


Shoveler 


Lesser scaup 

Old squaw 
White-winged scoter 
Sunk, scoter 


Coot 


Yellowlegs (Greater and Lesser) 


Sandpipers (Erolia spp.) 
Wilson's phalarope 


Gull (Larus spp-) 


rare resident, occasional migrant; 1972, 
1973. 


common fall migrant; 1972, 1973. 
uncommon spring migrant; 1973. 
abundant fall migrant; 1972, 1973. 
common fall migrant; 1972, 1973. 
abundant fall migrant; 1972, 1973. 
resident, fall migrant; 1972, 19735 
abundant fall migrant; 1972, 1973. 
common fall migrant; 1972, 1973. 


many small flocks, fall migrant; ane IF gee 
1973. 
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APPENDIX V 


SUPPLEMENTARY REFERENCES 


Davis, D. A. and A. Coulson. 1967. Hydrologic zones in the headwaters 
of the Saskatchewan River. Tech. Bull. 6. Inland Waters Branch, 
Dept. of Energy, Mines and Resources, Ottawa. 23 p. + map. 

Eastern Rockies Forest Conservation Board. 1969. Conservation Unit 
Guide, Part Il: Upper North Saskatchewan Unit R-6. MS. 41 p. + 
maps. 

Frechette, T. D. 1970. Recreation potential of the Bighorn Dam 
reservoir and shorelands. Dept. of Lands and Forests, Edmonton. 

MS. 43 p. + maps and appendices. 

Hirst, F. M. 1971. Alluvial fans of the North Saskatchewan River Valley, 
Alberta, Canada. M.Sc. thesis, Dept. of Geography, Queens Univ., 
Kingston, Ontario. 242 p. 

Nanson, G. C. 1972. Sediment transport in two Rocky Mountain streams. 
M.Sc. thesis, Dept. of Geography, Univ. of Alberta, Edmonton. 

Reid, I. A. and J. O. G. Charbonneau. 1972. Glacier Surveys in Alberta. 
Report Series No. 22. Inland Waters Directorate, Dept. of the 
Environment, Ottawa. 1/7 p. + map. 

Samide, G. 1971. Sediment transport measurements. M.Sc. thesis, 

Dept. of Civil Engineering, Univ. of Alberta, Edmonton. 55 p. 

Saskatchewan-Nelson Basin Board. 1972. Water supply for the 
Saskatchewan-Nelson Basin Report. Canada, Alberta, Saskatchewan and 
Manitoba governments. Main report + 8 appendices. 

Slaymaker, O. and H. J. McPherson (eds.). 1972. Mountain Geomorphology. 


B.C. Geographical Series, No. 14. Tantalus Research Ltd., Vancouver. 


274 p. 
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Survey of the Athabasca and Saskatchewan Glaciers. 1972. Water Survey 
of Canada, Dept. of the Environment (Canada), Calgary. 34 p. 
The Foothills Resource Allocation Study. Phase 1. Cline-Siffleur 
Drainage District. 1973. Dept. of Lands and Forests, Alberta. MS. 


33 Ipver maps . 
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APPENDIX VI 
CHARACTERISTICS OF ABRAHAM LAKE AND ITS DRAINAGE BASIN 


Since the reservoir will not fill before late 1974 some of the data 
are approximate only. 


River involved: North Saskatchewan River (main stem) 

Location of Bighorn Dam: 52° 18' N, 116° 19' W 

Elevation (water surface at full supply): 1321 m (4335 ft), a.s.1. 
Basin characteristics: Mountain valley ("U" type, flood plain valley) 


Source of river (reservoir) water: 80% snowmelt, 10% glacier, 10% 
rainfall 


Primary purpose of reservoir: hydroelectric (peak load) generation 
Depth when full: ca. 100 m (300 ft) 

Drawdown (maximum possible): 39 m (129 ft) 

Length (maximum): 35.4 km (22 mi) 

Width (average): ca. 1.3 km (ca. 4000 ft) 

Surface area (maximum): 5544 ha (13700 a) 

Shoreline length (maximum): 100 km (60 mi) 


Water temperatures (ca.): 0-5 C winter (32-41 F); 15-17 C summer 
(59-63 F) 


Oxygen: probably always over 90% saturation 

pH: 820-323 

Ice cover: early December to early May (150 days) 

Timber: all forest cover within the basin has been removed 

Thermocline: the area is subject to sudden, violent winds. It is thought 
that the combined action of wind and inflowing river will keep the 


reservoir well mixed. 


Probable operating schedule: low in May, full in September 


(moan ntam) re ae stboviovel: 

‘er “art 8h "$2. tan zodytd 30 

efimee . (91 2€64) 'm ISEL (: (viqque ligt Ja settee to¥ew) ei. 
(yeliny aratq boolt ager "U") yeifey akednvot renidehtesoezeds atasa 
¥Ol -xahoata 201 ,dismwone X08 :29%ew (thovvauet) Tevit Yo eoxe? 

| (istatex . 


=) 
: 


noitnzensa (bool Masq) otitostlvorbyed :rrovreasy 30 se0qiwq yrsalrt 


(23 OO) m OOS .ha :ifet modw diqed 

(2081) m eC :(ofdistog imumttxea) avobwerd 

(Lite gs) at ACE 7 Cetwenbeom) dtgaed 

PTC See 

(a OOCEL) ad Sd22 2 (nwmbxem) seme sostwe 

(2m 03) wl OOL 1(qumdkum) dagaet sat fexon@ 

tsomia J Vine! ¢(% I-86) aa3aaiw 9.¢-0 2-69) ee tare). toseW 

acltayyise X08 t9vo eyawls yidadoxq. 229gXO 

ae ae 

: ee ee saves sat 

pevawe? ne: eae ene oe 
ae 2 boa Bdae 


